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ABSTRACT : PU HPOSE ; To detect average property of tluW by letting the fluid flowed In from plural 
inflow ports of a fluid duct flow out from an outflow port utilizing pressure difference and 
detecting property of the fluid by a detecting element provided near the outflow port. , 

CONSTITUTION: The device Is provided with a fluid duct 1 , plural inflow ports 2 provided 
opposite to the flow and an outflow port opened in the direction of the flow, and a detecting 
element 4 is provided near the outflow port. As the pressure of the inflow port 2 is opposite 
to the direction of flow, it becomes higher than that of the outflow pott by the value of 
dynamic pressure of tfie flow. Acconiingly, air flowed in from plural inflow ports by 
pressure difference is mixed In the duct 1 , and even If temperature of the air at inflow ports 
Is different, it becomes an average state of temperature near the outflow port, and 
dischanged from the outflow port a Consequently, by Instaling a detecting element 4 at 
this postion, average temperaturs can be detected easily by a detecting element. 



COPYHISHT: (C)1986,JPO&Japio 



PATENT SPECmCAHON 

784,597 

Dote af Application and filing Complete ^eclfkatlim: Aug. 22, 1955. 

No. 24I8II55. 

in Un/terf Stotes of AnerJeo on Aug. 23, I9i4. 
ied:Oct.?, I?i7. 

N3S7A1. 

COMPLETE SPECIFICATION 
Improvements in or relating to Gas Temperature Sensing Unit 
or Probe of Thermocouple Type 
We, John Hmv Caotldi a 




i America, acd at 53 Manrins Sneet;, Need- probe tip poidai; an 

ham Heigbe, Commonmaldi of Massacha- Figure 2 is a fon 

sera, XMtcd Sates o( Amenca, do liereby of the basal or moui 

dedate the imendm, fta wtedj me ptay that ofKgBiel. 

a patent may be pamed to u;, and the methtid A Misuig umt or probe of tlie lOTention 

10 by wUch it !; n> be peifoiined, to be partial- amprises a tubular body or shield' 3 bavine ', 

bOf desaibed'iL and by the foUowiog state- at the fiee end an intact head 4 rigidly 

ment:— united irith the tube as try a circular helium 



Id as at 5. The h( 



- ^ „as napping chamber 

' couple type. An object of the inmntion is to. within it It has a relathrdy large Inlet 6 to < 
proloog me useful life of such devices, parti- face into the high-velocity flow of the gas 
...I— 1 IS.J — 11. — I 1.1^ ; — II. ^.u: — i-vestigatioD, and a relatlTely minute 



and gas turbines, by providing therefor means centrally positioned ... 

) to damp and suppress vibration amplitude, Fig. 1 the vent is shewn dotti 

and accordingly marloxUy impiovrng the b^ind and substan;ial>^ hiddi 

resistance to mechanical failure under vibra- cot^le juDction 10. It is H 

tion of, and associated with, the probe and its noting Figs. lA and IB again referred to later, 

mount. . that temperamre probes of the class concerned 

' According to the invention diere is provided may individually difier in various respects such ' 

a gas temperature probe assembly of the as con ' » - - . 

thetmocouple type, comprising an elongated end oi 

probe body supponing and insulating fliem 

. coupla wires winch foim a thermocouple in... -„ , 

^ tion, and a supporting member adapted for thermocouple juncdon 10 of liie drawings. 75 

tigid mounting and having a through bore The present invention is genoally nsth 

receiving one end portion of the probe body, any such probe unit. 

the bore having at the pordon diereof toward A probe as here concerned is ad^ted for 

the junction end of die probe body a concen- insertion into a duct through nldch flowa gas 

5 trie faring mouth through which the probe usually at high tempemtuxes, velocities and SO 

body freely projects and whidi is arranged to pressures, as in the case of the tail pipe or 

ajford, at the open mouth end, substandal tailcone of a jet engine or gas tnrbiiK. Part 

freedom for vibratory movement to the radi- of a wan of such duct is shown dotted at W 

ally opposite portion of die probe. in Fig. 1, wherein die assumed direction of 

0 In die drawings illustiating one cmbodunent gas flow is perpendicular to the sheet and 85 

of die invention: away from die viewer. It will be understood 
Figvre 1 is a side elevation and longitudinal that gas of die stream enters and is tra;^ 



peratuie probe assembly; in the hnpact head and is mi 
at least about twice fidl nated and cansr-- — 



m an enlarged scale at 

9ze for an average device; mekapingtiitou^iiieveiit?. 
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II odier words, the amplitude of vibnuion probe and the post threading is of sudi extent 

deagnated by the transverse arrow C is less that it cnends into the ceramic 14 for one or 

n or does not exceed the total fiare at the more turns, for Snn anchorage. Said ceramic 

nth of the bell; that is, one-balf tiie inbta- blod; 14- is formed to fit in the outer collar 

— "■"It is accommodated by tie Hate pordon 22 of the probe mount 20 and iias 70 

poition of Hg. 2 and Hie oilier an inner peripheral portion to seat against the 

■ ""^ ^ ' face of the shoulder part 2S of the 

""' ;nd of the post-holding 

— jlder between 'it and die 75 

— „ tbe tube Ihiek inner or base poriion, as seen in Hg. 

at die base of die flared portion b and at the 1. In the assembly of the probe device the one 

function thereof with the straight cylindrical or more connection posts such as 12, 13 and 

bore of portion a. the post-holding ceramic blocl!: 14 are insetted 

i It will be noted further that the ^eeve as a unit into the mount collar 22. The outer 80 

portion 23 of die mount is of substantial thick- per^jieral maigioal portion 22b is then in- 

neas at the portion a, substantially exceeding tntned o»er the sbooJdcicct inner portim 

die metal wall thidtness of the probe nihe 3 of die post Mode 14 after first iacCT' 

and ihal^ at the opened fiared end of the bell posing between die slurakler' and the in- 

' ' ' ■■' ss is still at turned Smg^ 22s anramiDc Deana Sot 85 

vatiatrait as beSmc. die moonlo md 
the post Hndt 14 by reason of aaaenda! 

die vibiatciy acdon of die probe tube 3 s thnmal' oqnnsian between these parts. Said 

i damped or suppressed progressivdy along the means cnnptises at least one annular com- 90 

tube from die open ead toward the base <rf the penntnr mazier or ring 15 shaped and 

flaie portion i of the mount and in such dimenaimed for recepdon between the gener- 

feshion that at die plane A and dience on al^ radial but pieferably inclined shoulder of 

duough die pordon c diereof, the vibration is the ceramic block 14 .aoi itit metal of ibe 

) apptoxunatcfy zero. Consequendy die probe flange 22b of die mount collar 22. Such com- 95 

support does not terminals abrupdy at die pensatot ting 15 is fashioned from a spring 

hmer face of die wall 'V of the gas duct, sleel or ferrous aSoy such as bcond and Invar 

Resultandy die heremfore experienced mecb- (both Segistered Trade Maria), and has a 

anical failure, ccadcing or rupoite at that loimadan such that die difference in thermal 

>. region is grcady reduced or pracdadly expansion between ceramic Mod: 14 which it 100 

eliminated. diiecdy abuts and the metal parts of the 

Turning now to the exterior <rf the mount mnmt 20 is compensated fmr jnd will preserve 



reduced inner part 27 to receive a mounting free tight juncture for die assembled parts 
40 flange 30 fitted tighdy theieon and welded to throne^iit the endie expected range of IDS 
it as at 31. The larger shoulder or outer part asociaied opetadooal temperatures. In. 



45 Is 



2S of said anchor 21 abuts the oatet face of some 



adsg flange 31 and has die outer pensator ring 
fcimcd integially widt it. natively, as Ulusttated 



nttheieisptOTkledfi>readidiennocouple engagement and scaling of the parts, such 

8 and 9 a coanectbm post 12, 13 fonned addidonal washer-like member 16 being 

vlth a central bore thnnigh vsUch die wbes located outside die compensator ring 15, be- 

are passed fi% to die outer end nhoe each tween it and fle mount flange 22a. Sdd aAK- 

SO . is trimmed above the respective post and tional annulus 16 if empl^ need not be 

weldedtoIt.Whetedffipi(ibeItofagtounded of die special caaqwshian as for die com- 



ir ring 15 and may, for 



may involve tliree or more wires. In which case A furdier asp in the asso^y of the probe 
5 a lOte number of posts is provided. The imct and mount Is that of fining any lemaimnc 1 
ends of the posts such as 12, 13 are fomud cavitr wilJdn die mount and the hmer end <3 
widi retaining heads 121^ 13<t. and the posts the nibe 3 and between the later and die 
are extemaUy dircadcd f« tecqidon of faisertEd post-holder hkx* 14. This is accom- 
washers and anchor nuts 126, 136. The inner plisbed by pxcssurc-fiUing with a ceramic or 
0 portions of die posts and inchiding a pordon cementidoos material in plastic state. For diis I 
of die ditcadug dieieof are cast into or ex- purpose the mount is provided with a pressure- 
tended through a molded mass or bhick 14 £11 aperture 21x admittmg to die uterior of 
of electrically bsnlatmE cemmic material, the mouot and hecdn fismed throu^ die 



completely and solidly filledj under appropri- intermediate anchor portion carrying the 

aiE pressure, and the lilluig port 21x sealed o3 mounting flange and an outer collar portion at 

by Ae filling maienal itself or odiervris^ so the other end housing electrical connections 

that upon setting the entire probe and moant for the diennocouple, the straight cylindrical 

5 assembly is structurally integrated and resist- bore portion in die sleeve bang continued 70 

ant to vibrational efiecls. through said anchor portion. 

The assembled probe utiii, inchiding the 5. A probe assembly according to claim 4, 

tube 3, the tube base w moimt 20 and tie wheion the onier collar portion contains a 

attachmg &nge 30 aie designed fog- instolla- filling of etectcically insulatmg ceramic 

10 tion on a gas Sow wall W snch as that of a maiedal for mauntiDg the electrical connec- 7S 

jet tailcone mentioned. It vrill be nndanood tiom for the thnmocouple, the coHar including 

dat the given wan aiQacent which ps tern- an imunied enter margmal portion, and 

nne^ba 4e "heSS^" in^e'maaK .mass anfS^innmied prardim to compensate 

IS sleeve 2%^^)^ leaii^at leasee sHght fw ihemid e^msion dfflei^al betveen lai^ 80 

JO^ite mount 20 in 4e iUns^^eacn^ 6. A probe assemblv ac 

baa bol».monnting hides 32 diamenically wheion the deccruai ci 



st having an inner ponion 
)f the threadaig embedded 

Ae bolt holes 32 for the mounting flan^ is jecting therefrom, and a thermocoi^ wiie 

25 asgulai^ spaced 90° from the gas vait 7 as extending outwardly through said mass and the 90 

shewn in the illustrated moimt 20. While riiis tubular post and conducdvely bonded tfaoein 

is generally pie&cable, che bolt holes 32 can at die outer end. 

also be atiaiiged at any other angle in reject 7. A probe assembly according to damt 5 

to vent 7 in order to facilitate sped6c motmt- or 6, wherein the spring means comprises a 

^ uiEiequiieffleats. ^ng metal compensator ring between the » 

What we claim is:— ceramic mass and said intumed ptation con- 

1. A gas temperature probe assembly of stiacted and arranged to compensate for 

the theimocouple type, comprisiis an elon- thermal expansion differencial between the 

gated probe body st^poiting and insula^ mass and the collar ao as to afford dght 

35 thermocouple wires which form a thermocouple iuncnue of the para ac all times. 

iuncdon, and a supporting member adapted 8. A pnibe assembly according to any on 
for rigid mc ■ ' ^ - . 




mouth Sates away from die moundng flange tion and a Baring mouth, and fitting the ou 
m such a mamier that the expectable overall mountfaig end ^ the piobe body m a firm 
) vibrationid amplitude for die ptcbe bcdy is . seating position m the cyluidiical bote ponion 125 
accomttiodaifid by die flare, widi die iatermediate ponion " ■ ■ 

A * 1. 1.. J! .1 1. _.I !_My ^ gjj^j 



„_Qfi3ie 

flanng mondi and with the jimcdon end of die 



b^ hsT&ig pidte b^^^^dmebtsnnd. 
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